Maturation of lipoproteins by type II signal peptidase is required for phagosomal escape of Listeria monocytogenes.
Lipoproteins of Gram-positive bacteria are involved in a broad range of functions such as substrate binding and transport, antibiotic resistance, cell signaling, or protein export and folding. Lipoproteins are also known to initiate both innate and adaptative immune responses. However, their role in the pathogenicity of intracellular microorganisms is yet poorly understood. In Listeria monocytogenes, a Gram-positive facultative intracellular human pathogen, surface proteins have important roles in the interactions of the microorganism with the host cells. Among the putative surface proteins of L. monocytogenes, lipoproteins constitute the largest family. Here, we addressed the role of the signal peptidase (SPase II), responsible for the maturation of lipoproteins in listerial pathogenesis. We identified a gene, lsp, encoding a SPase II in the genome of L. monocytogenes and constructed a deltalsp chromosomal deletion mutant. The mutant strain fails to process several lipoproteins demonstrating that lsp encodes a genuine SPase II. This defect is accompanied by a reduced efficiency of phagosomal escape during infection of eucaryotic cells, and leads to an attenuated virulence. We show that lsp gene expression is strongly induced when bacteria are still entrapped inside phagosomes of infected macrophages. The data presented establish, thus, that maturation of lipoproteins is critical for efficient phagosomal escape of L. monocytogenes, a process temporally controlled by the regulation of Lsp production in infected cells.